Curcumin is a lipid dependent inhibitor of the Na,K-ATPase that likely interacts at the protein-lipid interface.
Curcumin is an important nutraceutical widely used in disease treatment and prevention. We have previously suggested that curcumin interferes with K(+) binding to pig kidney Na,K-ATPase by interaction with its extracellular domains. The aim of this study was to further characterize the site of curcumin interaction with the ATPase. We have performed pair inhibitor studies and investigated the sided action of curcumin on pig kidney Na,K-ATPase reconstituted into lipid vesicles of defined composition. An addition of curcumin to either the intracellular or extracellular domains of the Na,K-ATPase produced similar inhibition. The lipid environment and temperature strongly influenced the potency of the drug. Curcumin inhibition decreased following insertion of the ATPase in sphingomyelin-cholesterol 'raft' domains and fully abolished following treatment with non-ionic detergents. The drug induced cross-linking of membrane embedded domains of the Na,K-ATPase. We conclude that curcumin interacts with Na,K-ATPase at the protein-lipid interface. Non-annulus lipids likely participate in this interaction. These results provide new information on the molecular mechanism of curcumin action and explain (at least partly) the ambiguous effectiveness of this polyphenol in the different systems.